This paper reports on the introduction of a formal wiki assignment in a master course entitled "Exploration of Teaching Methodologies". All students enrolled (N = 13) were divided in three groups. Each group had to develop a wiki on a chosen topic that could be related to every learning domain taught in elementary or secondary education. In addition, each member of a group was required to follow the wiki of the two other groups and provide five times feedback (rating on a peer assessment rubric as well as written feedback) throughout the semester. The main aim of this study is to investigate how students perceived working in the wiki and the process of giving and receiving feedback via a web form. Questionnaire and interview data was gathered and results show that in general students prefer to work in a wiki and find that the process of giving and receiving feedback adds value to their work. Additionally, the study aims to shed a light on how the peer assessment ratings evolve through the semester. Results show that ratings increase and that there are some indications of variability between the groups with respect to reliability and validity. The paper furthermore discusses some suggestions of students to enhance the wiki-work and feedback mechanisms.
Introduction
"A wiki is a set of linked web pages, created through the incremental development by a group of collaborating users" (Wagner, 2004, p. 269) and can as such be considered as an easy-to-use platform for collaborative work on texts and hypertexts (Ebersbach, Glaser, & Heigl, 2006) . Due to the opportunities with regard to enhancing collaboration, it is interesting to introduce wikis in educational practice. Based on the fact that wikis are web publishing tools which allow users to change content that has already been published, Choy and Ng (2007) call the efficacy of wikis self evident.
Wikis can be used perfectly in combination with peer assessment and peer feedback, since at any point in time, it is possible to have a look at the "work in progress" -i.e. a more or less developed draft of what groups already have written in the wiki environment. Introducing peer assessment and peer feedback has gained attention within the pursuit of learner responsibility and formative assessment in the context of a social constructivist learning approach. It is assumed that students themselves should take responsibility for assessing one's own and their peers' work. This is congruent with the key objectives of peer learning, in which students are considered as responsible for one's own learning and as active participants in instructional activities (Boud, 1995; Falchikov, 2001; McDonald & Boud, 2003) . There are a number of advantages mentioned in the literature with respect to peer feedback. Topping (2009) argues that peer feedback is available in greater volume, meaning that "feedback from peers can be more immediate and individualized than can teacher feedback" (p. 22). Peer assessment can also lead to increased levels of time on task and practice and a greater sense of accountability (Topping, 2009) . Therefore, in the present study, students were required to mutually assess the wikis and to provide feedback to each other.
Moreover, we provide students with a rubric to assist them in this assessment and feedback process, since Topping (2003) argues that "peer assessments are generally less reliable when unsupported by training, checklists, exemplification, teacher assistance and monitoring" (p. 69). In this way, students were required to consider the characteristics of competent work in a given area or situation, and to apply these criteria to their own and their peers' work (Boud, 1999) .
Besides the advantages connected to introducing peer assessment and peer feedback, the literature also reports some difficulties. Kaufman and Schunn (2010) argue that students can believe that peers are unqualified to review and assess students' work and that peer assessment may be regarded as unfair by students. Therefore, the present study aims to reveal students' perceptions on the introduction of computer-supported peer assessment and peer feedback. Furthermore, it aims to shed a light on the reliability and validity of the peer assessment scores. Since Topping (2009) argues that "many purported studies of reliability could be considered studies of accuracy or validity, comparing peer assessments with assessments made by professionals, rather than with those of other peers, or the same peers over time" (p. 24), we specifically focus both on reliability (comparing scores of different peers) and accuracy (comparing peers' scores with instructor scores) in this study.
Method

Context
The development of the wikis was a formal assignment related to a master course entitled "Exploration of Teaching Methodologies". This course has a blended learning design and consists of both face-to-face working sessions and lectures on the one hand, and working in the wiki-environment on the other hand. In total, 13 students were enrolled in this course. They were divided in 3 groups of about 3 to 4, and they were required to read several articles related to the course material and, based on this, choose a topic of their interest. Topics could be related to every learning domain taught in elementary or secondary education. The topics chosen by the groups involved in this case study were "word decoding and learning to read in first grade", "project-based learning in vocational education/training" and "elementary mathematics: measurement". Students were asked to elaborate on these topics, to frame them theoretically and empirically, and to illustrate them in a wiki. The aim was to write a reference work for themselves and for their fellow students, but also for the field.
Task details
The following elements were required to be present in the wiki: a description or definition of the topic, the relation with the formal curriculum and standards, the theoretical background, the foundation based on empirical data, and the way current manuals and textbook series for teaching practice have implemented this. A minimum of two textbook series that are currently used in schools needed to be compared. All elements could be illustrated with examples from teaching practice, wherever possible.
Implementation of feedback
In addition to developing their wiki on their topic of choice, students were required to provide feedback to the wikis created by the other two groups. Giving feedback was organized five times throughout the semester: one trial, three interim, and one final feedback moment. The trial feedback was organized during the first week; the main aim was to make students familiar with the criteria, and discuss the feedback they wrote in class, so that they were taught on how to provide feedback. During week 4, 9, and 11 students were required to provide interim feedback concerning the wikis developed by their fellow students. At each feedback occasion, students had three days to provide feedback to the other two groups. At the end of the semester (week 13), they also had to write final feedback to the other two groups.
Feedback system: rubric web form
For the peer assessment and peer feedback, eight criteria were selected and a rubric was developed. Students had to rate the wiki of the other groups on a 4 point rubric and provide written feedback for each criterion. The following criteria were included: definition, theoretical background, empirical background, relation with curriculum and textbook series, scientific literature and other sources, structure, layout, and use of media. The former 5 criteria are content-related, while the latter 3 are related to the wiki presentation. Students' feedback was sent through a web form. The feedback was anonymous. Every student had to indicate which group they were providing feedback and to score each criterion and provide written feedback. Students were required to select a score and to substantiate their score with written feedback. The form automatically calculated the overall score by summing up the scores of the 8 criteria and all information was sent to all members of the group that developed the wiki when they hit the submit button. At every feedback occasion (week 4, 9, 11, and 13) students had to repeat this twice: once for each group they were not part of. The instructor and the teaching assistant provided feedback through the system, using the same scoring criteria and providing written feedback.
Research questions
The main research question that drove this study is how students perceived working in the wiki on the one hand and the process of giving and receiving feedback in the context of this specific wiki-task on the other hand. Do students believe that this task benefitted from technological support, i.e. are wikis considered a good platform to collaboratively write on a group document, and is the peer assessment and feedback form regarded as supportive for giving and receiving feedback in a structured way. In addition to this main research question, we also wanted to explore the overall score on the rubrics (sum of the 8 criteria). More specifically, two additional research questions were formulated: (1) how are the scores evolving over time (i.e. is the average score on the rubrics increasing towards the end of the semester) and (2) is there a trend with respect to the reliability and accuracy of this overall score over time?
Data collection
Thirteen master students (aged 21-24 years, 8 females, 5 males) participated in this study. They were asked to complete a short questionnaire comprising 5-point Likert items gauging for their opinion on a number of statements related to (1) the wiki task, (2) receiving feedback, (3) giving feedback, (4) the implementation of the feedback process in the wiki-task, and (5) the computer-supported feedback system (web form). In addition, every student was interviewed. The interviews were semi-structured, took about 30 to 40 minutes per person, and questions were focusing on the development of the wiki and the implementation of the feedback and the feedback system. In order to respect students' privacy, we use fictive names when citing them in the results section. With respect to the additional questions on the overall wiki scores, all the scores were collected at T1 (week 4), T2 (week 9), T3 (week 11), and T4 (week 13, end of Semester).
Results
Time Spent
On average, students report in their questionnaire to spent about 3 hours and 52 minutes a week (SD = 1h47; range = 1h30 -7h) on the wiki task. Additionally, students indicated that reading the wiki of another group and providing feedback on average took 1 hour (SD = 20m; range = 25m -1h30) per group per feedback occasion.
Working in Wikis
The results of the questionnaire are presented in Figure 1 . In general, students claimed to have learned a lot. When questioning them in detail during the interviews, students claimed to have learned from their own wiki, but also from the wikis of the other groups [e.g. Melanie, ¶2]. Alan [ ¶2] said that he did not only learned about the content of the wikis, but also about creating the wikis and related technical issues, such as linking to a movie. In this respect, Olivia [ ¶16] said that she learned a lot from Oscar, while Emily [ ¶8] admits that she often asked "can you do that for me?" Figure 1 . Students' opinions on the wiki-work When asked whether they prefer creating a wiki (instead of a paper) for this specific task, most students preferred the wiki. The main reasons were: the possibility to see each other's work in progress [Alan, ¶46; Oscar, ¶18] 
Giving and Receiving Feedback
In general, students find it interesting to receive feedback and all of them agree that receiving feedback has added value, however, one or two students rather disagreed with respect to the statements that the feedback they received was thorough, of high quality, and comprising a lot of information (see Figure 2) . Also giving feedback is considered to have added value, however, not all students agree that providing feedback to other groups is an interesting activity (see Figure 3) . When taking a look at the process of giving and receiving feedback in this study, all students agreed that this process made their wiki better (see Figure 4) .
When we asked students for specific comments on the feedback process during the interviews, most students indicated that they wanted less feedback moments [e.g. Oliver, ¶46; Emily, ¶18; William, ¶63; Jack ¶57]. Jessica [ ¶13] found that the last two feedback moments were to close together, while others suggested to skip the first feedback moment, since it came to early [Melanie, ¶45-47; Olivia, ¶47]. However, Chloe [ ¶19] believes that this first feedback moment is crucial, since it inhibits students from postponing the wiki work. 
The feedback web form
Students agree that the feedback system, i.e. using the feedback web form, can enhance the quality of the wikis and systematize the process of providing and receiving feedback (see Figure 5 ). When asked for detailed comments, some students deemed the criteria to be good [Olivia, ¶51] and nicely structured [Lara, ¶45] , while another found that they were to extensive [Jessica, ¶1] . Two students believed it was hard to "score" the wikis on the rubrics [Sofie ¶55; Emma, ¶35] and two suggested to hide the scale (score 1 -4) on the rubrics [Oscar, ¶35; Jessica, ¶4]. With respect to the anonymity, some students prefer to keep the feedback anonymous because they feel more free to give their opinion [Melanie, ¶64; Emily, ¶32], while others would opt for non-anonymity [William, ¶42; Chloe, ¶13] . When asked for an argument, Chloe [ ¶13] replied that she believed the feedback should not be anonymous, because this leads to "too critical feedback". 
Reliability and accuracy
The boxplots in Figure 6 give an indication of how the peer assessment scores evolved through the semester and how closely they were connected (reliability). In addition, we depicted the scores of the instructor (indicated by the red lines), in order to get a grasp of the accuracy of the peer assessment scores based on the rubrics for the eight criteria. As can be observed, for each group, the scores increase through the semester. Group 3, however, shows a somewhat different pattern, since they started with lower scores at T1 (week 4). This was due to the fact that they almost did not work on the wiki during these first 4 weeks. In this respect, the boxplots illustrates the delayed start for group 3. Figure 6 . Boxplots of the total wiki score (based on the rubrics) for each group and each occasion.
With respect to reliability, no clear conclusion can be drawn from the boxplots in Figure 6 . The range of the peer assessment scores is varying. For group 2, the range is reducing from the first to the fourth peer assessment occasion, but this trend cannot be observed for groups 1 and 3. However, for all groups and all assessment occasions, 50% of the scores are not further away than 5 points (out of a total of 32), indicating that students scores are not heavily deviating.
Regarding the accuracy, also different patterns can be noticed. For group 2, the total rubric score of the instructor (the red line) always lays within the 50% around the median of the group (i.e. the brown box). This is not the case for groups 1 and 3. However, also for these groups it can be observed that for all groups and all assessment occasions, the instructor score is not deviating more than 5 points (on 32) of the median of students' scores -in some cases (e.g. group 2, time 4 and group 3, time 3) it is even exactly the same.
Discussion and Conclusion
First, in general, the findings show that students valued the wiki assignment and prefer it over writing a group paper. However, the interview data also shows that it is important to help some students overcome technological barriers. Second, with respect to giving and receiving feedback, students were positive about the added value of the feedback process. However, there may have been too many feedback moments and we need to be aware that we do not over-demand feedback to such an extent it works counterproductive. Third, the system and the rubric were valuable, but the scale needs to be reconsidered. Fourth, future research should look into the aspect of anonymity. While anonymity often ensures that students feel sufficiently secure (Stuart, Brown, & Draper, 2004) , as is corroborated by the opinion of some of the participants in this study, it might lead to overly critical feedback. It is in this respect important to mention that students were unable to see who provided feedback, but that the instructor was not blinded. Fifth, with respect to the rubric scores, no definite conclusions can be formulated due to the small sample size. However, an overview of the scores (see Figure 6) shows that students' scores are rather close together, and in general not excessively deviating from the instructor score. Also, the scores increase throughout the semester.
The results of the present study in the context of a master's course do not indicate that peer assessment is regarded as unfair, as was discussed by Kaufman and Schunn (2010) . We can conclude that the feedback via the web form as organized in this study was a suitable way to orchestrate the feedback process and that students value the immediacy (cf. Topping, 2009 ) -or with the words of Alan [ ¶30]: "it works fast, the feedback is sent immediately and you receive a copy of your feedback right way -that's comforting".
